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(54) SOUND FIELD CONTROLLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make a switching automatically to sound field 
characteristics suitable for the content of a program under view based on added information 
being broadcast or delivered along with audio and video. 

SOLUTION: The sound field controller for a reproducer 2 broadcasting or delivering the 
video and audio signals of a program along with extra information or reproducing them from 
a recording medium comprises a genre data input section 11 acquiring genre data from the 
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extra information trough a bi-directional interface, a reverberation echo adding section 13 for 
adding sound field characteristics to the audio signal, a section 14 for controlling the 
frequency characteristics of the audio signal, and means 15 for controlling the bi-directional 
interface 11, the reverberation and echo adding section 13 and the frequency characteristics 
control section 14 wherein the reverberation and echo adding section 13 and the frequency 
characteristics control section 14 are controlled based on category data acquired from the 
reproducer 2. 
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CLAIMS 



[Claim(s)] 

[Claim l] As opposed to the regenerative apparatus which compound-izes additional 
information about the video signal of a program, a sound signal, and the program concerned, 
and is reproduced from broadcast or the record medium distributed or recorded The genre 
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data input section which acquires genre data from said additional information with a 
bidirectional interface, The frequency-characteristics control section which performs signal 
processing which controls the frequency characteristics of a sound signal, The reverberation 
echo adjunct which performs signal processing which adds a sound field property to a sound 
signal, It has the control means which controls said bidirectional interface, said 
frequency-characteristics control section, and said reverberation echo adjunct. Said control 
means The sound field control unit characterized by constituting so that said 
frequency-characteristics control section and said reverberation echo adjunct may be 
controlled based on the genre data acquired from said regenerative apparatus. 
[Claim 2] The sound field control unit according to claim 1 with which additional information 
the broadcast compound-ized in the additional information about the video signal of said 
program, a sound signal, and the program concerned is digital TV broadcast, and concerning 
said program is characterized by constituting so that it may be electronic program guide data 
which a broadcasting station offers. 

[Claim 3] Said control means is a sound field control unit according to claim 1 characterized 
by constituting from frequency-characteristics data beforehand defined corresponding to each 
genre data, and sound field property data so that said frequency-characteristics control 
section and said reverberation echo adjunct may be controlled based on the genre data 
acquired from said regenerative apparatus. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the sound field control unit 
reproducing a sound with presence which is being heard in a listening room at the hole, the 
movie theater, and the concert hall, and relates to the sound field control unit which sets up a 
sound field property automatically so that it may be suitable for the contents of the program 
under viewing and listening based on additional information to the voice which 
compound-izes additional information about the video signal of a program, a sound signal, 
and the program concerned, and is especially reproduced from broadcast or the record 
medium distributed or recorded. 
[0002] 

[Description of the Prior Art] Until now, in the field of the audio, much equipments which set 
up the sound field for giving presence to a sound in order to reproduce presence to which it is 
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viewing and listening in a listening room at an actual hole and an actual movie theater, and 
the concert hall are developed. 

[0003] Drawing 3 is the block diagram of the conventional sound field control device. Control 
of a sound field property is made by the reverberation echo adjunct 32 and the 
frequency-characteristics control section 33, and the sound signal inputted from the sound 
signal input section 31 is outputted from the sound signal output section 34. Sound 
reproduction of the sound signal outputted from the sound signal output section 34 is carried 
out by the loudspeaker 6 driven with amplifier 5. 

[0004] The reverberation echo adjunct 32 gives a feeling of breadth to a sound in a narrow 
listening room by adding the sound field property of the reverberation and the reflected 
sound which are generated in a hole or a stadium to the voice which becomes exclusive. The 
frequency-characteristics control section 33 gives powerful bass, or attenuates the compass 
which sounds superfluously and reproduces the frequency characteristics of a hole or a 
stadium in a narrow listening room. A sound with presence which is being heard at the hole, 
the movie theater, and the concert hall by these reverberation echo adjunct 32 and the 
frequency-characteristics control section 33 is reproduced. 

[0005] The parameter of various kinds of sound field patterns with which control of a sound 
field property assumed these although various things were called for by the contents of the 
sound signal or a viewer's taste is recorded on the sound field pattern storage section 35. It is 
the parameter of a sound field pattern from the reflective loudness level corresponding to 
various kinds of sound fields, such as a concert hall and a stadium, the number, the 
reverberation loudness level, the parameter that sets up a reverberation echo adjunct 32 
called reverberation time, and the parameter which sets up the frequency-characteristics 
control section 33 in the sound field concerned. 

[0006] By operating a control unit 36, a user can choose desired sound field from various 
kinds of sound field patterns. If a control unit 36 is operated, a system controller 37 will 
recognize the actuation concerned, will read from the sound field pattern storage section 35, 
and delivery and the sound field setting section 38 will set each parameter as the sound field 
setting section 38 for a parameter with the parameter concerned to the reverberation echo 
adjunct 32 and the frequency-characteristics control section 33. 

[0007] In this sound field control unit, it is based on the key input which a control unit 36 
does not illustrate as a means to choose the sound field pattern added to a sound signal. The 
approach of analyzing frequency characteristics, a rhythm, etc. of a music signal which were 
inputted besides the sound field property control unit shown here, and choosing a sound field 
pattern automatically is also put in practical use. 
[0008] 

[Problem(s) to be Solved by the Invention] When appreciating music with a compact disk etc., 
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it is hard to consider wanting a listener to change a sound field property frequently. However, 
in the program [ broadcast and ] distributed, termination of the program by time of day, and 
initiation and the change of a channel have a sharp change of the rate that a sound effect, the 
voice of BGM and human being, etc. are intermingled, and each occupies in the same 
program from the first. The approach of analyzing the above-mentioned sound signal and 
carrying out sound field control automatically was not suitable, either. 

[0009] This invention was made in order to solve the above-mentioned conventional trouble, 
and it is made for the purpose of offering the sound field control unit which can be 
automatically changed to the sound field property which was suitable for the contents of a 
program under viewing and listening based on the additional information broadcast or 
distributed with voice or an image. 
[0010] 

[Means for Solving the Problem] In order to solve this technical problem the sound field 
control unit of this invention As opposed to the regenerative apparatus which compound-izes 
additional information about the video signal of a program, a sound signal, and the program 
concerned, and is reproduced from broadcast or the record medium distributed or recorded 
The genre data input section which acquires genre data from said additional information 
with a bidirectional interface, The frequency-characteristics control section which performs 
signal processing which controls the frequency characteristics of a sound signal, The 
reverberation echo adjunct which performs signal processing which adds a sound field 
property to a sound signal, It has the control means which controls said bidirectional 
interface, said frequency-characteristics control section, and said reverberation echo adjunct. 
Said control means It constitutes so that said frequency-characteristics control section and 
said reverberation echo adjunct may be controlled based on the genre data acquired from said 
regenerative apparatus. 

[001 1] By this, compound-ize with the video signal and sound signal of a program, and it is 
based on the additional information about broadcast or the program concerned distributed or 
recorded. According to the genre of the contents of the program under viewing and listening, 
while being able to change a sound field property, it starts with termination of the program 
under viewing and listening. It can change to the sound field property which corresponded to 
the change of a channel etc. automatically and was always suitable for the contents of a 
program under viewing and listening, and whenever a program changes, the effectiveness of 
it becoming unnecessary for a viewer to do setting actuation of a sound field property 
manually is acquired. 
[0012] 

[Embodiment of the Invention] As opposed to the regenerative apparatus which invention of 
this invention according to claim 1 compound-izes additional information about the video 
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signal of a program, a sound signal, and the program concerned, and is reproduced from 
broadcast or the record medium distributed or recorded The genre data input section which 
acquires genre data from said additional information with a bidirectional interface, The 
frequency-characteristics control section which performs signal processing which controls the 
frequency characteristics of a sound signal, The reverberation echo adjunct which performs 
signal processing which adds a sound field property to a sound signal, It has the control 
means which controls said bidirectional interface, said frequency-characteristics control 
section, and said reverberation echo adjunct. Said control means It considers as the sound 
field control unit characterized by constituting so that said frequency-characteristics control 
section and said reverberation echo adjunct may be controlled based on the genre data 
acquired from said regenerative apparatus. Compound-ize with the video signal and sound 
signal of a program, and it is based on the additional information about broadcast or the 
program concerned distributed or recorded. According to the genre of the contents of the 
program under viewing and listening, while being able to change a sound field property, it 
starts with termination of the program under viewing and listening. It can change to the 
sound field property which corresponded to the change of a channel etc. automatically and 
was always suitable for the contents of a program under viewing and listening, and whenever 
a program changes, a viewer has the operation of it becoming unnecessary to carry out 
setting actuation of a sound field property manually. 

[0013] The broadcast by which invention according to claim 2 was compound-ized in the 
additional information about the video signal of said program, a sound signal, and the 
program concerned is digital TV broadcast. It considers as the sound field control unit 
according to claim 1 characterized by constituting so that the additional information about 
said program may be electronic program guide data which a broadcasting station offers. 
While being able to change a sound field property automatically based on electronic program 
guide data at the time of digital TV broadcast reception, it has an operation that it can 
respond to termination of a program, initiation, the change of a channel, etc. automatically, 
and a sound field property can be changed. 

[0014] Invention according to claim 3 said control means from the frequency-characteristics 
data and sound field property data which have been beforehand defined corresponding to 
each genre data It considers as the sound field control unit according to claim 1 characterized 
by constituting so that said frequency-characteristics control section and said reverberation 
echo adjunct may be controlled based on the genre data acquired from said regenerative 
apparatus. While being able to change a sound field property automatically based on the 
frequency-characteristics data and sound field property data which have been beforehand 
defined corresponding to each genre data based on the additional information about the 
program concerned It has an operation that it can respond to termination of a program, 
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initiation, the change of a channel, etc. automatically, and a sound field property can be 
changed. 

[0015] The gestalt of operation of this invention is explained using drawing 2 from drawing 1 
below. 

[0016] Drawing 1 shows the block diagram of the sound field control device by 1 operation 
gestalt of this invention, and 1 is the sound field control device of this invention in drawing 1 . 
As for a broadcast receiving set and 3, 2 is [ an antenna and 4 ] CRT. The broadcast wave 
received with the antenna 3 is inputted into the broadcast receiving set 2, and the image 
information on the program received with the broadcast receiving set 2 is sent and displayed 
on CRT4. 

[0017] The broadcast receiving set 2 and the sound field control unit 1 are connected by 
IEEE 1394 which is a bidirectional interface. The speech information of the program received 
with the broadcast receiving set 2 is processed with the sound field control unit 1, and sound 
reproduction is carried out by the loudspeaker 6 driven with amplifier 5. 

[0018] In a front end 21, a desired frequency tunes in the signal from an antenna 3, and 
recovery processing is performed. The signal to which it restored here is in the condition that 
additional information about the video signal of a program, a sound signal, and the program 
concerned was formed into time-sharing compound, and these are separated by the 
multiplexing restoration section 22. Among the separated signals, a video signal is decrypted 
by the image decode section 23, is outputted to CRT4, and is displayed as an image. The 
multiplexing restoration section 22 dissociates similarly and a sound signal is also decrypted 
by the voice decode section 24. The decrypted sound signal is outputted to the sound field 
control unit 1 from the IEEE1394 interface 25 which is the transceiver section by the side of 
the broadcast receiving set 2 of a bidirectional interface. 

[0019] Additional information concerning [ the signal to which it restored by the front end 
21 ] the program concerned besides the video signal and sound signal of a program is 
compound-ized. This additional information is called EPG (Electronic Program Guide) and 
provides a viewer with the program guide of a program. Genre data, such as a "movie", a 
"sport", "music", and "news", are included in this EPG, concerning the program concerned. 
These EPG data extract genre information by the EPG decode section 26, and output it to a 
system controller 27. The system controller 27 which received genre data makes the EPG 
storage section 28 memorize this, and reads or updates the data concerned if needed. 
[0020] 11 is an IEEE 1394 interface and is the transceiver section by the side of the sound 
field control unit 1 of a bidirectional interface. The IEEE 1394 interface has the description 
which can make an isochronous transfer and asynchronous transmission intermingled. An 
isochronous transfer is the transmittal mode which transmits and receives data for every 
fixed period, the data transfer of a fixed period is guaranteed and the frequency bandwidth of 
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the transfer data concerned is guaranteed. With this operation gestalt, the grace of voice data 
is maintained by transmitting voice data to the sound field control device 1 from the 
broadcast receiving set 2 by this isochronous transfer. 

[0021] On the other hand, asynchronous transmission is the transmittal mode which 
transmits and receives data to the time amount of arbitration, and the broadcast receiving 
set 2 transmits genre data to the sound field control device 1 by this asynchronous 
transmission with this operation gestalt. 

[0022] When an isochronous transfer and asynchronous transmission are made intermingled, 
priority is given to an isochronous transfer over asynchronous and asynchronous 
transmission cannot enter in the time zone when the isochronous transfer is performed. 
However, the field of an isochronous transfer is appointed at 80% by the max of one period, 
and even when it is the worst, 20% of one period is to be applied to asynchronous 
transmission. 

[0023] After the voice data of the program received by the broadcast receiving set 2 is 
inputted through the IEEE 1394 interface 11 and decoded by the voice decoder 12, it is 
outputted from the sound field control unit 1 through the reverberation echo adjunct 13 and 
the frequency "characteristics control section 14, and sound reproduction is carried out by the 
loudspeaker 6 driven with amplifier 5. 12 decodes the voice data which is a voice decoder and 
was received with the IEEE1394 interface 11. 13 is a reverberation echo adjunct and 
performs signal processing which adds sound field properties, such as a reflected sound or a 
reverberation sound, to a sound signal. 14 is a frequency-characteristics control section and 
performs signal processing which reinforces or attenuates a sound signal by the frequency 
band. 

[0024] When the sound field control device 1 is in the condition of using genre information, a 
system controller 15 notifies that to the broadcast receiving set 2 through the IEEE 1394 
interface 11. On the other hand, at the time of initiation of a program, the broadcast receiving 
set 2 reads the genre data memorized in the EPG storage section 28 at the time of the change 
of a channel etc., and outputs them to the sound field control unit 1 at it. The sound field 
control device 1 controls the sound field property later mentioned based on the genre data 
concerned. 

[0025] 16 is the genre sound field data storage section, and the set point of the reflective 
loudness level and number in each genre setup, reverberation echo parameters, such as a 
reverberation loudness level and reverberation time, and the frequency-characteristics 
parameter that is a percent change for every frequency band is defined beforehand, and it is 
memorized. 17 is a control unit and operates a system controller 15. It is possible to choose 
the "auto sound field" which is sound field control based on the data of the genre sound field 
data storage section 16, the "manual sound field" which sets up frequency characteristics and 
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a reverberation echo parameter by manual operation using the actuation key which is not 
illustrated, or "sound field OFF" which does not perform sound field control by actuation of a 
control unit 17. It is the sound field setting section, 18 is controlled by the system controller 
15, and it sets a frequency-characteristics parameter as the frequency -characteristics control 
section 14 while it sets the reverberation echo parameter read from the genre sound field 
data storage section 16 as the reverberation echo adjunct 13. 

[0026] The actuation is explained below, using drawing 2 about the sound field control unit 
constituted as mentioned above. Drawing 2 is the flow chart of the sound field control in the 
sound field control device of drawing 1 . 

[0027] First, the situation of sound field selection is distinguished. When "auto sound field" is 
chosen, it notifies using genre data through the IEEE 1394 interface 11 to the broadcast 
receiving set 2. (Step Si - step S2) 

And it reconfirms that sound field selection is "auto sound field", and if it is "auto sound field", 
the genre data which the broadcast receiving set 2 answered this and have been transmitted 
in the cases, such as initiation of a program and a channel change, will be received. Although 
that of genre data is not received without the middle or a channel change of a program, it 
checks again that sound field selection is "auto sound field" at this time, and prepares for the 
broadcast receiving set 2 transmitting genre data. When the situations of sound field 
selection are not "auto sound field", it returns to distinction of the selection situation of a 
sound field setup of step Si. (Step S3 - step S4) 

And when genre data are received, the sound field parameter which suits the genre 
information concerned from the data of the genre sound field data storage section 16 is 
searched. (Step S5) 

When "manual sound field" is set up by distinction of the situation of sound field selection of 
step Si, it notifies not using genre data through the IEEE1394 interface 11 to the broadcast 
receiving set 2, and controls for a user to operate a control unit 17 and to enable a setup of 
various kinds of data of a sound field parameter. About the setting approach of the various 
data of a sound field parameter, explanation of a detail is omitted as a common knowledge 
technique. (Step Si, step S6 - step S7) 

Moreover, when "sound field OFF" is set up by distinction of the situation of sound field 
selection of step SI, it notifies not using genre data through the IEEE1394 interface 11 to the 
broadcast receiving set 2, and various kinds of data of a sound field parameter are set up, 
without performing a sound field setup to the voice data inputted from the broadcast 
receiving set 2 so that a fundamental tone may be reproduced. (Step Si, step S8 - step S9) 
Without performing a sound field setup by the sound field parameter searched with step S5 
from the stored data of the genre sound field data storage section 16, the sound field 
parameter which the user set up by the control unit 17 at step S7, or step S9, a sound field 
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parameter is set up by the sound field setting section 18 so that a fundamental tone may be 
reproduced. The reverberation echo parameter contained in a sound field parameter is set as 
the reverberation echo adjunct 13, and parameters, such as a reflective loudness level and a 
number, and a reverberation loudness level and reverberation time, are set up. Moreover, the 
frequency-characteristics parameter contained in a sound field parameter is set as the 
frequency control section 14, and the parameter which reinforces or attenuates a sound 
signal by the frequency band is set up. (Step S10 - step Sll) 

According to the parameter set up by this, signal processing of the sound field control set up 
by the reverberation echo adjunct 13 and the frequency-characteristics control section 14 is 
made by the voice data which was inputted from the broadcast receiving set 2 and decoded by 
the voice decoder 12, and it is outputted to it as a sound signal. 

[0028] It is outputted as a sound signal with which the voice data of the broadcast receiving 
set 2 had sound field controlled by the above flows of control, and sound output is carried out 
by the loudspeaker 6 driven with amplifier 5. 

[0029] It is based on the genre information which is included in the EPG data broadcast by 
compound-izing with the video signal and sound signal of a program as mentioned above 
according to this operation gestalt. According to the genre of the contents of the program 
under viewing and listening, while being able to change a sound field property, it starts with 
termination of the program under viewing and listening. It can change to the sound field 
property which corresponded to the change of a channel etc. automatically and was always 
suitable for the contents of a program under viewing and listening, and whenever a program 
changes, it will become unnecessary for a viewer to do setting actuation of the sound field 
property manually. 

[0030] In addition, although this operation gestalt explained the additional information about 
the video signal of a program, a sound signal, and the program concerned using the example 
whose compound-ized information is a program Cable distribution do not restrict the 
information gestalt of a program to this and according to an electronic communication 
network etc., Or if the distribution by the record medium or the distributed information 
[ broadcast and ] may be recorded on a record means and additional information which can 
acquire the genre data of the video signal of a program, a sound signal, and the program 
concerned is compound"ized Same sound field control can be performed. 
[0031] 

[Effect of the Invention] As mentioned above, according to this invention, compound-ize with 
the video signal and sound signal of a program, and it is based on the additional information 
about broadcast or the program concerned distributed or recorded. According to the genre of 
the contents of the program under viewing and listening, while being able to change a sound 
field property, it starts with termination of the program under viewing and listening. It can 
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change to the sound field property which corresponded to the change of a channel etc. 
automatically and was always suitable for the contents of a program under viewing and 
listening, and whenever a program changes, the advantageous effectiveness of it becoming 
unnecessary for a viewer to do setting actuation of a sound field property manually is 
acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram of the sound field control device by 1 operation gestalt of this 
invention 

[Drawing 2] The flow chart of the sound field control in the sound field control device of 
drawing 1 

[Drawing 3] The block diagram of the conventional sound field control device 
[Description of Notations] 

1 Sound Field Control Unit 

2 Broadcast Receiving Set 
11 IEEE1394 Interface 

13 Reverberation Echo Adjunct 

14 Frequency- Characteristics Control Section 

15 System Controller 
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